
































































Assigned 
Area 

Harbor 

Meal House 

A 11 Sar1ip l es 

TABLE 8 

Mixed Soybean Dust 
Respirable Dust Personal Exposure Results 

Bunge Corporation 
Decatur, Alabama 
March 3-6, 1985 

HETA 84-477 

job 
Primary/Secondary 

Bean Barge/Meal House 

Control koom/Bean Harge 
Load Truck/Bean Barge 
Load Rail Car/Bean Barge 
Load Rail Car/Bean Barge 
Load Rail Car/Bean Barge 
Load Rail Car/Bean Barge 

Hours 
Pri/Sec 

6/2 

7/1 
4/4 
7/1 
4/4 
7I1 
5/3 

Sample 
Volume 

( m3) 

0. 88 

0.93 
0.93 
0.81 
0. 90 
0.90 
0. 92 

Concen tra ti on 
(mg/m3) 

0.06 

0.27 
0. 47 
0.25 
0.17 
0.11 
0.12 

0.23 

I 



Number 0f 
Positive Reactions 

Skin 
Tests kAST~ 

4~ 

0 

15 l 

13 l 

l 

1 

7 l 

4 

2 

1 

l 1 

l 1 

l l 

** 

** 

** 

** 

** 

** 

** 

** 

Table 9 

SKIN PRICK TESTS and RAST TESTS 

Materi a 1 Tested 

Histamine (positive control) 

Salir.e (negative control) 

Cracker aspiration baghouse: Soybeans and dust from 
the cracker aspiration baghouse. Beans have come from 
the dryer to a conveyor that feeds the cracking rolls 
and have not yet been de-hulled. 
Truck dump dust : Mainly dust (not beans) scooped up 
fron1 around truck dump area (i . e., dust from raw 
soybeans). 
Head house. 0-27: Collected directly from the floor 
beneath the 027 transfer belt to storage . Combined 
raw soybeans and dust from barges. railcars, trucks 
and storage tanks. Collected material was a maximum 
of three days old. 
Hulls: Finished product collected directly out of 
hatch of barge bei ng loaded. 
Barge Dust: Main ly dust (not beans) scooped out of 
indentation in floor of barge being unloaded (i.e •• 
dust from raw soybeans ). 
Soybean sample P-30: De-hulled, cracked beans taken 
from the P-30 "leg 11

• (The main difference between 
_this sample and sample P-21 is that these are beans 
that have been de-hulled. Both samples should contain ' 
mainly the raw soybeans and its different physical 
states (whole and cracked beans) rather than a 
significant amount of dirt and other foreign material. 
Soy meal: Soy meal (final product) taken from sample 
bucket under dispensing tube from the automatic 
sampler in the truck loading operator's house . 
Soybean sample P-21: Soybeans taken from the P-21 
"cracked bean leg , " which conveys beans that have been 
stored in the Head House. dried (possibly more than , 
oncei, scalped, cracked, but not de-hulled. 
Soybean pods: Sample of mainly soybean pods, taken 
from the corner of the floor of a barge being unloaded. 
So beans from half-full bar e: Sample of mainly raw 
soybeans i.e., not with dust, debris, pods, etc.), 
from bar.ge being unloaded . 
Cor,1mercial soybean : Commercially available allergy 
test . 

(Continued) 



Number of 
Positive Reactions 

Skin RAST 
Tests Tests 

11 
11 2 

5 

4 
1 
1 
1 
0 
0 

2 
2 
2 
2 
2 
l 
0 

1 
1 

2 

Table 9 (continued) 

SKIN PRICK TESTS and RAST TESTS 

Material Tested 

Mixed insects 
** Dust mites 

Grain mites 

Peni cil l um 
Cladosporium 
Al ternari a 
Aspergi 11 is 
Fusarium 
Cephaspori um 

Grass 
Corn 
Pyre thrum 
RagWeed 
Wheat 
Barley 
Oat 

Cat 
Rat urine 
House dust (RAST only; no skin prick test) 

** RAST test also performed. 

One participant had all the positive RAST tests to soybean products, plus 
an extreme elevation of serum total IgE, and a positive skin test response 
to Aspergillus. The diagnosis of chronic pulmonary aspergillosis, a 
disease which may or may not be work-related in a given individual, was 
consi dered. He was instructed to seek consultation with a private 
physician. The positive RAST and skin tests could be due to non-specific 
bindi ng of IgE, not allergy to soybean products . 

! 



Table 10 

Uoctor's Doctor 1 s PEFR Skin Tests Total RAST 
flio. lJi a gno s. i s _O_i a_.g.._n_o_s_i_s_A_to_.p.._.y~·l __ V_a_r_i a_b_i_l_i_t,,..y_I_n_s_e_c_t_s_S_o_,.y_b_e_a_n_s __ l_.g'-E __ T e.;;...;....;...s t 

l 
i 
3 oronc11i tis* 
4 Occ-As Occ-Rh 
5 
6 ucc-Rh 
7 
8 * 
9 Occ-As 

lG Ucc-As Occ-kh 
11 
12 Occ-As 
13 Occ-As ucc-Rh Yes 
14 
15 
11.> Occ-As 
17 N-Ucc-As N-Occ-Rh 
18 
19 
2u Occ-Rh 
21 Occ-As 
n Occ-As 
23 
24 N-Gcc-Rh 
25 Occ-As 

2.8 - 8.9 
2. 6 - 9. 4 
5. 8 -18.l 

1.5 - 6.2 
1.4 - 8.4 

1.5 - 3.1 
0 - 6.5 

1.8 - 3. 7 
1.7 -13.1 

2.1 - 4.3 

0 - 5. 5 
3. 0 - 5. 2 
2.5 - 4. 9 

2.2 - 3. 7** 
5.2 -11.9 
2.0 - 5.8 

(continued) 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+++ +(8 soy) 

+ 

* Interviewed in March, 1985. Excluded from "possible asthma" and "possible 
rninii:is" evaluations. 

** une aberrant PEFR determination excluded from analysis. 
Atopy: A person was defined as atopic if he had a positive skin test to one 

of tile following three common aero-allergens: grass, ragweed, or cat. 



Table 10 (continued) 

l.ioctor's uoctor's PEFR Skin Tests Total RAST 
t~o. Oiagnosis l.Jiagnosis Atopy? Variability Insects Soybeans IgE Test 

2b Ucc-As 4.4 -21.2 
27 3. 0 - 4. 6 + 

2~ Occ-As 3. 3 - 8.3 + 
29 
JO 6. 8 -16.8 
31 + + 

3L N-ucc-As 1"1-0cc- Rh 
33 N-Occ-As 1.7 -10.7 
34 Occ-As Ucc-Rh 3.5 -15.1 
35 Occ-A s Occ-Rh 3. 2 -10.3 
36 N-Ucc-kh 
37 4. 0 - 15 . 0 
J~ N-ucc-As 
J~ 0 - 5.1 
40 Yes + + + +(2} 

41 ucc-Rh 3.1 -14.0 
42 1.3 - 5.4 + + 
43 Occ-As 2. 9 - 7.1 + + 
44 N-Occ-As Occ-Rh 2. 6 - 5.2 
45 Occ-As N-Occ-Rh ---------no data---------
46 N-Occ- As Occ-Rh 
47 Occ- Rh Yes 10.0 -28.l + 
48 2. 9 - 2.9 + + 
49 N-Ucc-As Occ-Rh 1.4 - 13.6 
50 + + + 

AtoEy: A person was defined as atopic if he had a positive skin test to one 
of the following three common aero-allergens : grass, ragweed , or cat. 
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Work-related 
Lower Resp. 
Tract Symptoms 

Yes 
No 

Number 

14 
24 

Table 11 

Mean Difference in Percent 
of Predicted FEV1, 
Post-Shift minus Pre-Shift 

0.79% 
-2.00% 



Table 12 

TASKS TO WHICH WORK-RELATED LOWER RESPIRATORY TRACT SYMPTOMS (LRSx) CASES ATTRIBUTED THEIR SYMPTOMS 

Task 1 

Ou st 
ID If Category Job 

4 R unload bean barge 
9 R unload bean barge 
l (J r~ unload bean barge 
lL R clean-up 
13 R Head l1ouse 
lo I< Head house 
d R Head house 
t:.~ R Head house 
~!:> R unload bean barge 
2b R unload rail 
2~ R unload bean barge 
34 E. load rail 
35 R shoveling beans 
43 R clean-up in prep 
45 R pull beans-tunnel 

R = Raw dust exposure 
E = Extracted dust exposure 
C = Cleaner dust exposure 
U = Other 

Task 2 Task 3 

Dust Dust 
Category Job Category Job 

R unload railcars E load railcars 
R Head house no response 
R pull beans from tank E load rail with ~eal 
0 clay tank 0 extraction 
I< unload rail & barge R unload rail & barge 
0 boiler room chemical no response 
R raw bean dust no response 
£ mea 1 house c prep house 
E load rail £ load meal 
R sweep tunnel E load railcars 
R unload rail R unload truck 
E load truck R unload barge 
R clean-up c prep building 
0 clay tank c clean-up 3rd floor prep 
R Head house R unload barge 
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Table 13 

TASKS TO WHICH ''PROBABLE OCCU~ATIONAL RHINITIS" CASES ATTRIBUTED THEIR SYMPTOMS 

Task 1 Task 2 Task 3 

ID # 
Dust 
Category Job 

Oust 
Category Job 

Dust 
Category Job 

4 
6 
lU 
13 
20 
34 
3b 
41 
44 
46 
47 
49 

R 
R 
R 
R 
0 
E 
R 
R 
R 
R 
R 
R 

unload bean barge R 
unload bean barge R 
unload barge & rail R 
unload bean barge R 
grindingflakingrolls R 
load railcars E 
shoveling beans R 
unload bean barge R 
blowing dust R 
unload barge R 
unload barge E 
cracking roll dust E 

R = Raw dust exposure 
E = Extracted dust exposure 
~ = Cleaner dust exposure 
0 = Other 

., 

unload railcar E 
unload railcar R 
pull beans-tunnel E 
clean out dryers E 
drags in Head House E 
load trucks R 
clean-up C 
work in baghouse R 
measurestoragebins R 
unload railcar R 
load rail E 
meal dust R 

load railcar 
unload trucks 
load barge & rail 
loading meal 
drags in meal house 
unload barge 
prep building 
clean-up 
pull samplesfromdryer 
un 1 oad 'truck 
load truck 
clean-up 

i 



Table 14 

Chang1:s is Cross-shift Spi rom~t1·y, on First Dly Back at Work 

Mean 
Change in Change in Respirable 
Percent of Percent of Change in Dust Level Category Predicted Predicted FEV1/FVC on First 

(N} FVC FEV1 Ratio Day Back 

Total Group -0.04 -1 .09 -0. 01 
(46 workers) 

Raw Dust 
Exposure +l. 60 
( 15 workers) 

+0.40 -0.01 0.25 mg/m3 

Cleaner Dust 
Exposure +0.08 
(12 workers) 

-1. 67 -0 .01 0.07 mg/m3 

Extracted Dust 
Exposure -3.25 
(4 workers) 

-2.75 +0.01 0.07 mg/m3 

Cleaner and 
Extracted Dust 
Exposure 
Categories 

0.07 rng/m3 Combined -0.75 -1. 94 -0.01 
(l 6 workers) 

I 



Table 15 

Stepwise Regression of Day 1 Pre-Shift FEV1 percent 
predicted on Pack-years of smoking and Total Dust Expos~re 

Parameter Regression P-value Model R2 
Coefficient 

Intercept 97 .26 0 .061 
Pack -Years -0.245 0. 0990 

Total Dust did not meet the 0.15 significance level for entry into the model 

Parameter 

Intercept 
Duration 

Pack-Years 

Parameter 

Intercept 
Duration 

Pack -Years 

Tabl e 16 

Stepwise Regression of Day l Pre-Shift FVC 
Percent Predicted on Pack-years of smoking and 

Duration of work in Departments l and 2 (Duration) 

Regression P-val ue Model R2 
Coefficient 

l 01 . 69 0.078 
-0. 949 0.0603 

did not meet the 0. 15 signifi cance level for entry into the model 

Table 17 

Stepwise Regression of Day l Pr e-Shift FEV1 
Percent Predicted on Pack-years of smoking and 

Duration of work in Departments 1 and 2 (Duration) 

Regression P-value Model R2 
Coefficient 

l 01 . 59 0 .074 
-1 . 038 0.0665 

did not meet the 0.15 signi f i cance level for entry i nto the model 



Dired Exlrodion 
Preparation 
,_, ...... 
P-2 S<at. 
P-3 Crad .. Mil 
P-4 Meah Co1Mlli1 •r 
P-5 Floliftg Mii 

Meal Handling 
M-1 l~ Meal Coo&.r 
M-7 Meal Grtnder 
M-3 M.of S<r .. tt 

Figure l 

Solvent Extraction 
E· 1 •- Aelie Et.votor 
E-2 btrocfor '-ecl ConwJ« 
E-l Starioe•y lo .. et btroctor 
E-4 Spetet Flolie Elevator 
E-5 O.solventizer Toa1h1r 
E~ Vop« Scrubbet 

Typical Soybean Processing Diagram 

E-7 1d Stage FvopofC1tor 
E-t Id llo91 Co~ns•r 
E-9 2nd Slog• Evoporolot 
E-10 2rd Slog. Condenser 
E-11 final Oil Strrpptr 
E-12 Vncuum Cond..,.uer 


